he purposes of this study were to investigate radiographically the dental and maxillomandibular in patients with neuropsychomotor disorders and determine the role of panoramic radiographs for quantitative and qualitative analyses of dental alterations. A total of 322 panoramic radiographs from 190 males and 132 females aged 4 to 57 years were obtained from the files of the Center for Care to Patients with Special Needs (CAPE; Dental School, University of São Paulo) and subdivided into syndromes, special needs, neurological, neuromuscular or cerebral disorders, and sequels of diseases. 32% of dental alterations were in tooth position, with 69% of this group associated with tooth rotation. The mandible accounted for 54.62% of alterations. The male gender (55.85%) and the permanent dentition (78.7%) were most affected. Panoramic radiographs were proved to be well suited for quantitative evaluation of dental anomalies of epidemiological nature. Panoramic radiographs are important diagnostic resources when applied to patients with special needs because of the difficulty to place intraoral films and held them correctly positioned during the radiographic technique.
INTRODUCTION
Several different extraoral radiographic techniques have been developed for establishment of diagnostic hypotheses with well established technical principles and precise indications, which have been complemented with recent methods of imaging diagnosis 11 . The advantages of extraoral techniques are related to its simple operation and handling. The fact that the film is not introduced into the patient's mouth is an advantage to avoid the occurrence of gagging and improve the operation in patients with special needs, including significant reduction in the radiation dosage 16 . Freitas, et al. 8 emphasized the importance of radiographic examination in patients with special needs to investigate the tooth eruption pattern, root formation and development, topographic relationship of the roots with the maxillary sinus, analysis of the temporomandibular joint and identification of dental anomalies.
A previous study 5 evaluated 2,379 panoramic radiographs of patients with special needs, including 1,500 males and 879 females aged 2 to 12 years. The methodology comprised clinical examination followed by panoramic radiograph. Congenital tooth absence was the most frequent dental alteration (3.7%), followed by supernumerary teeth (0.46%), fusion (0.42%) and rotation (0.34%). Another study 2 analyzed 702 panoramic radiographs of children (328 males and 374 females) and observed anodontia in 8% of the sample. The mandibular second premolar and the lateral incisor were the most commonly missing teeth.
Early detection of dental alterations is of paramount importance for the adequate oral development of patients with neuropsychomotor disorders as well as for the establishment of the best treatment plan. Genetic alterations J Appl Oral Sci. 2007;15(6):524-8 and ethnic differences have been described as key factors in the clinical and radiographic expression of the condition 20 . This study analyzed radiographically the dental and maxillomandibular in patients with neuropsychomotor disorders in a closed population assisted at CAPE (Center for Care to Patients with Special Needs, Dental School, University of São Paulo) not comparing the results to those found in the general population. This study also attempted to determine the role of panoramic radiograph as an auxiliary diagnostic resource for quantitative and qualitative analyses of dental and maxillomandibular alterations.
MATERIAL AND METHODS
The sample comprised 322 panoramic radiographs from 190 male and 132 female patients with neuropsychomotor disorders aged 4 years and 5 months to 57 years and 11 months. The panoramic radiographs belong to the files of the Center for Care to Patients with Special Needs (CAPE, Dental School, University of São Paulo) and were taken for diagnostic and treatment purposes. Patients considered as presenting neuropsychomotor disorders were subdivided in groups as displayed in Figure 1 .
The panoramic radiographs were taken according to the principles of ellipsopantomography, using a Panex-E x-ray machine (J. Morita Corp., Osaka Japan) with 15-second exposure time. The panoramic films (Kodak TMG-RA1, size 15x30 cm) were placed in plastic and flexible cassettes with intensifying screens. The X-ray unit was set at 90 Kvp and 10 mA and the films were automatically developed within 3-minute working time.
Radiographic interpretation was undertaken in a dark room with the aid of a view box, magnifying glass and dark card mask. Analyses were performed twice by two calibrated examiners (experienced radiologists) with a 60-day interval between the 1st and 2nd evaluations, to warrant the safety of data interpretation and reliability of the results.
The occurrence and frequency of the dental and maxillomandibular alterations described in Figure 2 were investigated.
The intra and inter-examiner agreement were evaluated by the Kappa statistics. Spearman's correlation coefficient was applied to evaluate the occurrence of alterations and dental and maxillomandibular anomalies in the following groups: syndromes, special needs, neurological disorders, neuromuscular disorders, sequels of diseases and others. Statistical analysis was performed using the GMC software version 7.4 (Pesquisa Biológica).
RESULTS
The results revealed a higher frequency of dental alterations in the mandible (54.62%) and in the male gender (55.85%). Most alterations occurred in individuals with specific syndromes and neurological disorders (Figure 3) .
Anomalies in tooth position were the most prevalent FIGURE 4-Histogram of the main dental and maxillomandibular alterations and anomalies on the evaluated panoramic radiographs FIGURE 6-Histogram of the main dental and maxillomandibular alterations and anomalies for the three dentitions ( Figure 4 ). Canines, premolars and molars were the more frequently affected than incisors ( Figure 5 ). Figure 6 presents the dental and maxillomandibular alterations and anomalies for the deciduous, mixed and permanent dentitions. There was higher occurrence of anomalies in the permanent dentition (78.7%).
DISCUSSION
Several studies have employed panoramic radiographs for analysis of images within the pattern of normality and identification of dental and maxillomandibular alterations 3, 10, 15 . Genetic alterations and ethnic differences are key factors for the occurrence of dental alterations. The present sample comprised panoramic radiographs of individuals with psychomotor disorders, regardless of race, which included a large number of syndromes, associations and conditions, secondary to alterations in the genetic material 15 . The results of this study revealed a higher frequency in the mandible and among males as to the occurrence of dental and maxillomandibular alterations and anomalies, which were better evidenced in the groups of syndromes, special needs and neurological disorders (Figure 3) .
Reports of anodontia as the most frequent dental alteration 9, 12 were not confirmed in the present study, in which rotation was the most frequent alteration. Maxillary lateral incisors and the mandibular second premolars were the most affected by alterations in a detailed epidemiologic radiographic study 1 . In the present study, however, dental anomalies most frequently occurred in the mandibular molars followed by mandibular premolars and maxillary canines.
Most citations related to anomalies of number were described by Fergusson et al 7 9 have reported anomalies of position in individuals with mental retardation with x-linked inheritance. In addition, the presence of rotation was very significant in this group of patients, corroborating the present outcomes.
Regarding the types of alterations in the three dentitions, there was predominance of anomalies of position, followed by anomalies of number in the deciduous and mixed dentitions. Tesini and Fanton 18 and Bergman et al 4 reported delayed eruption of permanent teeth, correlating tooth eruption with the chronological age of patients with neurological disorders, with aid of panoramic radiographs.
CONCLUSION
Anomalies of position, primarily represented by tooth rotation, were the most frequent alterations in the groups of patients of CAPE.
The permanent dentition was more affected than the mixed and deciduous dentitions.
Investigation of dental and maxillomandibular alterations in patients with neuropsychomotor disorders demonstrated that it is possible to use a conventional extraoral radiograph as a resource for qualitative observation associated with quantitative analysis of epidemiological nature. Use panoramic instead of intraoral radiographs is based on the difficulty of placement and maintenance of periapical and bitewing films in the correction position because special needs patients several involuntary movements.
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